The flow of sewage has been studied for hundreds of years. Reducing drag in pipes can allow sewer to be removed easily and quickly. Drag reduction is not only a macroscale issue. Physical and chemical properties of the nano-scale can affect flow at the macroscopic scale. In this paper the predictability of hydrophobicity at the nano-scale is studied. Molecular dynamics simulations were used to calculate the range of contact angles of water droplets in equilibrium on a pillared graphite surface. It was found that at a pillar height of two graphite layers there was the largest range of contact angles. It is observed that at this height the droplet begins to transition from the Wenzel state to the Cassie-Baxter state. Surfaces with larger pillar heights have much larger contact angles corresponding to a more hydrophobic surface. Silicon dioxide was also simulated in the water droplet. The contaminant slight decreased the contact angle of the water droplet.
Introduction 1)
The sewage flow is increasingly becoming a more important issue with the population of the earth growing exponentially. Population densities are growing in urban areas which means the sewage flow per square kilometer is increasing so there needs to be a more efficient use of space. Increasing the flow of sewage by reducing drag in pipes has been studied recently. Ptasinski et al.(2001) . conducted a study on the reduction of drag in turbulent pipe flow using polymer additives. Depending on the concentration of these polymer additives experiments show drag reduction can be reduce up to 60 -70%. More recently focus has turned to nano-scale pipe coating. Liu et al.(2011) . recorded a 10% pressure drop reduction and a temperature reduction of 2.5 -5°C in an oil pipeline. They coated the inner wall of the pipeline with a nanometer coating with effectively decreased the surface energy of the inner wall of the pipeline making it more oleophobic.
Reducing the effective surface energy of a surface is a good way to increase hydrophobicity. Surfaces with contact angles smaller than 90° are considered hydrophilic while surfaces with contact angles of more than 90° is considered hydrophobic. It has been known that surface texture at multiple scales increases hydrophobicity. Gao and McCarty(2006) explained the reason why even nano-scale texture increases hydrophobicity. On staggered rhombus pillars they applied a polymernanoscale coating which had no apparent hysteresis, difference between the advancing and receding contact angle, which is an indicator of a highly hydrophobic surface.
There are two major types of wetting phenomenon observed on textured surfaces. Water droplets that completely wet the textured surface are in the Wenzel(1936) state. In other cases water droplets sit on top of the textured surface only touching a fraction of the surface below it. This case was identified by Cassie and Baxter(1944) . The Cassie and Wenzel states can be seen in Fig. 1 . 
Materials and Methods
The parallel molecular dynamics simulation program 
